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Discussion

Introduction
• The purpose of the research is to measure the antioxidant levels, change in pH, and change in iron present
in brewed Gevalia coffee. The brew temperatures are
150˚Fand a cold brew. The 150˚ was brewed for 15 min.
The cold brew was left covered overnight for 18 hours.
Then the pH of the brew was taken with the pH meter. A
vitamin C test was made as the standard in place of the
coffee for a line to compare the coffee to.
• Three test brews were made and for each test brew the
ferrozine was tested 5 times with varying amounts of
coffee to ethanol mix. Each ferrozine mix was then
placed into the uv-vis and tested 3 times at 562 nm so
that an average can better be established.
The ferrozine is meant to determine the amount of iron (II)
in the solution left from the reduction of ferric ammonium
sulfate. The amount of coffee in the solutions during
brewing was 0.035607 grams. It was the equivalent of one
tablespoons for every 6 ounces of water.

Data

• The average pH for the at 150˚F brew was 4.37 for multiple
brew batches and a standard deviation 0.03304.
• The average pH for the cold brew over 18 hours was 5.73
for multiple brews and a standard deviation of 0.329715.
• The vitamin C was a standard used at a concentration of
0.025 mM which gave about 4.403 grams of absorbic acid in
water diluted to 50 ml.
• The cold brew showed an increase in slope as more coffee
was introduced into the Ferrozine solution. This is indicative
of more antioxidants present in the coffee.
• The brew at 150˚F for 15 min showed a decrease as more
coffee was introduced into the system. This would signify that
there are fewer anti-oxidants in the heated solution than
initially present in the cold brew coffee.

Figure 1: UV-VIS spectra of 0
ml coffee

Figure 2: UV-VIS spectra of 1.5 ml coffee

Methods
The antioxidant capacity was measured using the color
indicator Ferrozine. This color indicator marks the
amount of iron(II) in a solution by a purple hue color. As
the Fe(II) is oxidized to iron (III) the color intensity
decreases. The Ferrozine solution was formed by
melting 0.0442 ferric ammonium sulfate in a metal weigh
boat for 2 seconds. The iron will turn to a yellow liquid.
Two ml of distilled water was mixed with the melted
Fe(NH3)4SO4 and placed in a 50 ml volumetric flask. A
solution of Ferrozine was added with 4 ml of distilled
water and swirled. Following solvation, 2 ml of HCl was
added; and the solution brought to the mark with
distilled water. Freshly brewed coffee was distributed
throughout 5 test tubes with 2 ml of buffer poured in
each. The solution was brought to a complete volume of
5.5 ml with ethanol and buffer.

• The total antioxidant capacity in the 150˚ F coffee were
0.2492 and 0.5248. The cold brew were 0.4055 and 0.7629.
This would suggest that the cold brew allows for the more
antioxidants. Similar testing was done at 100˚F and the
correlation was more like the cold brew suggesting that the
extra 50 degrees destroy the antioxidant capacity.

Figure 3: UV-VIS spectra of 2 ml
coffee
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• The absorbance band in the UV-VIS was focused on the 562
nm. It is the prominent band for Ferrozine which is also
studied in the literature. The coffee concentration was kept
low so that the Browning Factor did not affect the results.
• The expiration of the coffee matters in the anti-oxidant
capacity. If the coffee is used past its expiration date the
Ferrozine method indicates that the total antioxidant capacity
is close to zero.
• The buffer was a 0.2M solution of glacial acetic acetate,
136.09 g/mol sodium acetate and distilled water.

Figure 4: Cold Brewing over 18 hours

Figure 5: Brewing at 150˚F for 15
min
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